


OVERVIEW



SCIENCE  REQUIREMENTS

• Minimize  readout noise to allow stacking of multiple exposures

                         Total readout noise  (CCD + RO) : 4 e at 100 kHz

                          Amplification and signal processing : 1 e

                         Channel to channel crosstalk  less than 1/1000

• Dynamic range
         16 bits

• Radiation  tolerance:
         3 years



ISSUES  FOR ASICs R&D



CONTEXT

Sensors

             Imager : 236  CCD’s  and  24  HgCdTe  devices (FIDO)

             Spectrograph : 2 CCD’s and 2 HgCdTe  devices

             Temperature : CCD/HgCdTe array + cold electronics at 135-150 K

Readout electronics

             Distance :1m

             Temperature : -10 to 30  C

Power

             Less than 500 mW per CCD/HgCdTe device for readout+digitization

Radiation

             10 kRad total , 2 107 MeV/g NIEL



JUSTIFICATIONS   FOR   ASICs



ASICs  versus  DISCRETE

POWER

  MegaCam                     7.5 W/CCD   (dicrete)

  SNAP                            0.5 W/CCD    (ASICS)

RELIABILITY

  MTBF                           scales down as the number of soldered connections

VOLUME AND WEIGHT

CDS                                 1-4 ASICS / 12 discrete parts (8 Amp + 4 ADC drivers)

Clock  driver                   2 ASICS/ 10( or more) DACs + analog switches

                                                           + control FPGA’s

                                          Lighter by a factor 5 at least + smaller size



Sample Front-End Electronics Partition



STATUS



CDS  Chip Specifications



CDS  Prototype Chip Block Diagram and
Layout



CDS  Prototype Chip Layout (Nov 2000)



Sample Implementation of control chip



Candidates   IC  Processes



SUMMARY

 The ASIC R&D program  was initiated in 2000

 Main goals :

 Meet the Science requirements

 Improve noise performance/discrete

 Improve  the power budget/discrete

 Improve volume and weight

 Target date:

 Equip a GigaCam demonstrator in June 2003


